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(54) CONSTANT VELOCITY UNIVERSAL JOINT AND AUTOMOBILE HUB UNIT WITH 
CONSTANT VELOCITY UNIVERSAL JOINT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To install an inner ring in 
the bore of a retainer without dropping the strength of a 
retainer in cases where a constant velocity universal 
joint is to be constructred small by increasing the 
number of balls constituting the joint while their 
diameter is made small. 

SOLUTION: A step 30 is formed at the end in axial 
direction of at least one of the shoulders 46 and 46a 
existing at the periphery of an inner ring 2A. Thereby the 
axial direction dimension of the shoulder 46a is made 
smaller than the length in the circumferential direction of 
either of the pockets 10 formed in this retainer. 
Installation of the inner ring 2A in the bore of the 
retainer 9 is made by inserting the shoulder 46a on the 
pocket 10. 
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[«*^I8] ±!ei*)tt2 A<0>1.gfflllS|5»lr??S-r^.* 
18154 6. 4 6 30)5*). '^'Jf < <!: t 1 :*:(DPS1!4 6 a 
CD|4^|S)5SS|5lClSgfl3 O^flJfiE-rSo C;ttlCj:iJ. CO) 
)Hffl4 6 a<D*fi:^|S)^;4$. ±Seft}#S9ro;K^ v h 1 

o. 1 o<D5*)a){5i4xAx nia);f{^.v n 0(7)R/i:^iS) 
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-e±KS-rtfflii<s^/li:>y[fi)fsaaic. rh^isji-wl 

fla)4»'£^tt (t ±ffin«|(Ott>»L^Wi i: (DUX ft $ " ^» L . 

iSva-O ho 

[000 1] 

^-^ifWi^i^B^ :yhi^^^mm^\yo.-v hit. 

(000 2 J 



SS^X-:>v3>lCci:LJ3£l$Lfc|gKtt<!:CDra(zli^ 

^S(hLTl^^)o C:(D^I4^gfJ^lzfigffl$n-5^av3^> 
h<tL-Ca3RA>b. e«J^li||B3B85 7-1 45 824-- 
5^^«. 1^59-1 8542 5-^^ffl, 2 - 1 2 

0 2 1 ^'j^mmiztzm^htztoi^m^hxi^ho 

[0 0 0 3] cc;)^$/j:fit^;!)Nb^btiyr^iSv3>r>h 
Mts mx\m^ 0-^1 iiz^-r«(c. rtii2<tnii3 

i:<7)raa)I5l|c*<5it& 6ii<D7t?— ;U4. 4^^hLrfi^JS 
3»llttfiELrLNSo ±Sfirttfi2li. h^>XH'yv3 

^mmzmwLtio ±tmti2(j>^mm2^iz\t. mm 
F^w^mm^mi. 7^6*. F]m:^mzMi)rnifi 

fzmzi?t^l\ ±IBrt»2a)ntiffl9SB»-CCtib*rtffl!HS 

BS4 6. 4 6co«i:^fa]rzi:^it)§Tt;iw46ii. ±ffip^*j| 

2<Ot4:^|fi]^-;£L2 t^Ll^ (W46=L2 ) o X. ±8B 

Hti3a)i?q)a®3 a-e. ±!B«-i?gfflm^,^7. 7i:^^isi 
th^mzit. ■\i>(^yafTaR5iiiff^(Dnfflijis^3i8. 

[0004] X, ±sBl^tl2<Dnfi8ffi2 a<!:^|t3<7)rt 
iS®3 a i:<;)rBl(::li. aJr®;t)^R5ini*r'^<*;!)<RS!^*coffi 
J#S9^}*}#LTi^^o C(;)ffi|#si9(DRia:;^(p]6lp;T 
<iar\ ±tBf^ffl(i. ^ffliM<$^3t7. sts^r^^ea 

-^-ti^'n^'^'v h 1 0. 1 O^R^^iSiicsypfl 
ifitfy\zUfSiL . ^7fs^-j h 1 0, 1 oa)P^ffliliz-f-;K-f-'+i 
m-r-:). ^t+6<i<7);f:-;U4. 4^{S}#Lrt>^o c 
tib&m-;U4. 4ii, •€'ti-E''+i±8B&?K^'y h 1 0, 

1 Olcfff^^nfcttSr. ±!Brtffl||, nfi»iHi^ji7. 
8IZ;9l^lEMSSr'&^. 

[0 0 0 5] ±ie&;K'^y h 1 O. 1 OI^El 2 IZ^t* 

mz. v^m1l^\z3:l^VkutL. ^asf *tt3cfta/)<i 
8 os*3S<7)tti^-c^av 3 >r > K 1 ^iiiE-r-i)*!-** 

Ria^fo)IZ(«U^9'+C-^U4. 4f5l±CDrBlP^/)<^^b 

±&Brtffllffi^;«7, 7 0lSffi7a. 7 a f5)±(D{i® 
Mf^. 1^lS\Z±lZ^9^m%^'^Q. 8(;)JSS8a. 8 a 

f^±<;>iiaMfsii. 0 1 3\z-^M^xir^tmz. 

<trtla3a)c|3*0fft<t/l<-aLrt^'5 («5cftff=180 

• ) i8^ii±I£§/t^-;u4. 4 1^. (21 3(c-a|g||-c 

^L/r. tfei*S(o^ii(c?^itr^{ia(Oififtiz??sf 

4o C4x|-^fLT. ±IBf^lS2(7)4'/C^f6(tn«l3a)«rD 
t4i:/i<^-afc/cf4 («i2ftcy<i SO" ) ^iSv 
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3-<> n<o(siteicffor±iBfi-/K-;i,4. 4A<, ai 

;K-yU4. 4|l±(;)PB^PiliA<fi£ifi§-r*0-c. ±ffi^;K^-y 
K10, 1 0^. ■eti-f^xn®:;^iS)icstxJiffji:Lr. 

<S^«7, 7 (DISS? a, 7 ai:±IB*>i-ffl)06^ji8. 

t^it. zhh^m-^mi . a SIC, sL>ioLr*i.fci4 

[0 0 0 6] Ml~. lai 0(CjS-r«IC, SiIfB-:^tDtt5 

cixe>gstt5. erottXfta, ipt^. ±E-?^<Dtt 

5 rotJJ'O^ a <t te:^<Ott 6 b t <03J ^ o T'il^ 

a. bOU:tnma^-m^ti>, -If ^^B c rtlcBBB 
LTL^i), Zroj^lC, ±!5rtffl!|fig^,=t7, 705)Effi7 
a, 7ali, ±lH4'<C^«a±-C, ±K5E^ o h felt 

^ma. aroisssa. Bali. ±!e43<Dtib±-c. ± 
laSjS o A^b h /-iltBl^tfcjS e ^ 4iiD<t-r •5i*S±lca 
a$#Tl»S. fit, BflErt«l2(0nffla2 a. ^113 

IBl*)tt2<0>fSffi2 a t»^S9<7)rt)Sa<!:OT}S»i, at 
t/iwnit3a)i^)9S3 a i:^^8g0njsa^a)l8n$ 

[0 0 0 7] ±jf(7)«llC«fie-r*^jIv3'f >hiroiS 
±l2-:^<0*65(=J:yF«3ti2£Ia]e$1*-.5i:, C(0 
(Hll£ili!)(*6(ia)4-C-;i.4, 4$i>LT>1'll3|ceii$ 
te:^(D$6 6A<[illE-r§. iSgttS, 6P±<DfiSMC6 

4. 4 nmm%^m7. aicjaoreniL. ± 

[0 0 0 8] IS). ±ia!(7)«'u^av3^'>h 1 ^«fi£-r 

-SiSftliswp^ffl)!-. I^C<F«)IS2JM^iit;f^llli. 
|S)<!:±!ei>)li2a)*'C>l6:^(3)t^5tMCiIft5?|Sjt Lfc 

1 fliro;K^-y h 1 0 mTFomvit. ±imizn^t^ 

^'T- y h 1 0) (Dmaz, ±IBl*)IS2 0 1 :$i<DM^^ 6 
l?5^(SlWtH*>b}iALO-D. C05P9»S2 J±IBS 
}#iS9a)l*)gfi(l;}f Af-S, C(DK5. ±ffi 1 ;$:a)Pgii4 
6 ^±!B 1 <i<?);tfyv h 1 OW(r}$ALfc»f£lt. ±!B 
l*J»S2 ^ C(D}iA:^(S) m-i 4(7)±^) (zn-??bt+'S$ 
A^r-^*. t*oT, ±i$ro|*(-Wli2$S}til9©P9fi1 
ictiAf i)tg(c, ±IBi:*;«)«gB4 6tiES:^(SjSj4fii| 
(01 4a)TJgfi») lcSS-r4JiS|54 6(03feiSSIS (^S 
SSP) *<. ±IB«}#S9roBaDra«sSi:T>$-r**li<i 



±KEro<ilcLr(^ti2^«}#S9a)rtg<MlctfAL 
Wo/;>Ejbli. ;At^T^ ±IB]iSP4 6j±IB/-K^-v K1 
OA^bft#tllL, a»lc±!Bi>)»|2S±IB«}#S9lc« 
LT9 OSiie^-B-r, c^ibrt*S2t«}#S9i:OTttJ 
'C,>«il^±^si>(c-a$-&4o (S), ±i*a)^iic 1 *a))3 

S?4 6$Hi(7);Ky-y K1 OrtlC}»A-C$ '5.«lcf'< 

±!Bff}$S9(C|ftl+i,«a<i(D7K^y HO. 10 
ro^*.. '>4-<i:tHi (ii^(iEg:^|S)SJ4fflii(zJ4|S) 
■r€)2<i) (DTK-y-v H Oli, RS:^|fi)lci:i,S$-:t,^ 
Lio (01 2) ±IBSgS4 6C0tt:^lp)|cS*iS^,^ 
W46 (=rt»l2<Dtt;^|Sl^iiL2 ) «kyt*t<JKfiliL 
Tfc<. 

[0 0 0 9] ^j$V3-<>KD»*fi<)^f«ji&U:<^ffll* 

^$^lTL^4. an*.. aiimromii^BSggBiciHiiEe 
iESSi=ia^^t>ii-f=»*tfflteA<ytt»i=.<v h^flSffl 

ti). C(7)«<fm«iffllEA<yttSa^-:; |-i±a;<0H|/j: 
^iSv3'r>ht^-tt:6<)lz«i«f^t5li-*tli. C;h,ib» 
ttffllEA<y||(i»a-.v |.iSfjS.:;3^:^l.t^^ ^1^^ 

Lr/hSfiog«icfl|jsi?#s. ca)fll<j:|i»|ffl|gA<y 
wsa- K i ^ii V 3 ■< > h t $-(*a<)icjiai^#+7-B- 
fc. *fEe^<D?**i:/j:§^i$c;3-r>hMe«i¥ffl/\:? 

^mufflfcA^yasj.--:/ Lr«f3tE*>b. ?#Bg^7 

- 3 1 7 7 5 4^i^$8|-fBK$nfctroA<Jaif,+lTt^ 

[0 0 1 0] 01 51*. zo^&mzunthtzvtmm^ 

saic5t#-rs:&«)m-(o«iW77>vi 2j, p^jgs 
icajijronwwia 1 3. 13^. -t^x-^-'ti^-r*. ±!b 
lortffliiicii. m-0wtigu«i 4.15 

^«§i«^^*3#rfie4/\:?1 6^BBBLrt>-5<, 

1 4ii. nmo^0-m^^) (si sro 

1 7^, p) i: < fthjgi? ij (Ell 5(;)^^y) gp^jic^- 

<»W»S«liIl 8$. -E■^l•ftl|filt/;^®ttlCff^fiELTL^ 
C*lirS4LT. ±IBIg-0)l*)ISSi5« 1 5I±. -Slfflgfl 
(01 sro^SgSP) ^. ±!BS-fl)rt«gi5« 1 4^>fa 
SS-r-S^&CDRiiigfll gtL. fteiiSSU (01 5c7)S5g 
SS) ^^iiva-OK 1 a<7)^»i3At L. ^ralgfln/^ 

ffiicig-(Drt»iDiii2 o^lftitrt^^o -5-Lr. ±!bs- 

>l-»Btllii 1 3 . 13t±!BII-. m-<Df*3li«lJ1 1 a . 

2 0 tornVz^h^ehn^mtrxDiiViVtiz i . 2 1 ^ 
eitl.*i;j:y. ±iByi.||i Aa)(f^miz±tij\y ^ e 
^. isifE§aiz3£}#Lri^i), 

[0 0 1 1] X. ±SBm-a)rt»igp«i 4a)rt/gSi:± 
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ttl 5A^bttltai^>(7)^IK±Lrl^-5o MIc. ±I2m- 

5<7>-«ffi (01 5a)S4Sffi) HS»gB 
5coi^jssgs<t<owic>§f$2 e^iifiLT. ±iBm-. m 

^Ort»SgB«14. 1 5^±^iK^@SLTl^*o 
(0 0 121 MIC. ±8en»ll l(Oia54SBBaSSi:±IB/\ 
3^1 ecDct^PalSunSffiirc^^raf::!*. xx>uxS)ffilfa) 

#SSl!"eB§R|§J^^ta)^/^— 2 7 a . 27 bt. ifACDJia 

8 a. 2 8 bt^iSltTL^So ::tlf>*/\*- 2 7 a . 2 

7 b:Rt;v-;UU>^2 8 a. 2 8bli. ±tm&(DH 
i!)(*2K 2 1 ^iSaL/rg^5^<hnS|J<!:$i£afiL. CO 

m±ti>o x> ±ffim-a)rtt4gptti 5(;)«rBieprtffi5iz 
li. ca)m-CDi^ligpHi 5a)P«gfflll$ScraffiSiJ2 9^ 
ISitT, ca)mc:(Drt»fig|j^Jt 1 5a)Hi|tt$5tft-r'5t*fe 
(c. C(Dm-a>rtti9B*t 1 509cm (01 so^JS) gg 
□ ;!)>bComi:c?)rtt4S|J«i S(Dmi\zA^)2<Ajt£m^ 

Lri>€>o (Si. C(;)^3$v3>r>h i aid:. atji^tDEii 

0-1 1IC^Lfc^iiv3^>h1 ^:H»lr«fiELrL^ 

'So 

[00 13] ±aia)t$ic«fiE-rsmiifflf£/)<y$aga.- 
h$m^l::fflb^<titSISlcii. m-a>ffiz<t77>vi 
2iccfcy^tii 1 SHs«Bicx}#L. m^o)9iny^ 
>vi 7iCc^ijSBMtlr'fe*5li^m-"Coi?qitgii«i 4 

^2v3>r>h 1 a^mfS,t{>p^¥i2(Dmi\zx:f=7-( 
>fi^*i^-So §»!)m(D^^TB$^rl^. c (7)1^^2 (7) [Hie 

nL^07f.-)l4^ 4^^Lrm-CDrttSSfi«1 5^ 
[0 0 14] 

/\3fzL- ^^^^)f\^mitti>:&iz\t. ±se^3v3^ 
> K 1 a ^ts/dtf *«a<i07K-;u4. 4on}SHtois 

il^^^'h^^ < t^-a. ±5fiS^'-;u4. 4(7)ilg^/jx^ 
< L. LA^t±ie^i$v3-<>h 1 alzjitjegoisg^i: 

[00 15] tZ^f}<. Z(Dmz^7f.-)lA. 4C0iIS 

^'1^? < Lrcnb&?fc-;u4. 4(Dn}iR<7)iiS^yh 
fin*>, ctibS;H-;U4. 4$-SJ#r'5Sf#Sg9a)iIg 



10. 1 ooa^ti^fii^icii. ctib^TK^'^hi 
0, 1 o(DHffl^[a)ici:«,s$Tt;jtLio*:^t#<-et3S 
1^0 9^aiLfc«l(::. ±teffil#Sl9a)rtffl((crttt2 
^JiA-f^Kicii. C(;)rt*S2(omslc|gl+/■c^5I^lA^ 
cDPSS4 6^. ±sea-7K^'y h 1 0. 1 o<D9*»a)fpi*i 
A^a);K^'v h 1 ortiifiA-r4!e^5A<fc-5o z<om. ± 

aiCO^fTi^tflz^y. ±IB#7tf>!r'> h 1 0. 1005*, 
C7)'>?i< 1 <i(D7K^'v h 1 OOmmijl^izMiSii 
^■;4Lio^. ±lfiSai4 6<OI4:^|o)|cS4*S^;4w 
46 ( = rttt2CD|il^|Sl-:t;iL2 ) J: U < T*#?i < 

±iBfi}#S9a)rtffl(ic±tertti2^» 

[0 0 16] zomu^^izm^x. nmW'9-^ 11 
8 1 o^^A^fflicii. ^av3-f >h^«i«-r^7K-;KD 

hfii^tScDMSiJ^liAf ^^^i:<. C(7)ft}#Sc;)i>gffli||z 
f^tit^fiATti>o tC5/)<. C0^A^«(zIB«$tiyzflt 

ffiic#iN. ±sB-5gggajajiaANbasiii(DtiisA<5§^ 

7^*— ;K7)itg$/j\$ < LOO. cc07^'-;^(Da^ii-v^L 
/r«&t?t. iS^S(Drtffl||lcMtil$tfAr'^. Mo. Z 
cO(St#S(7)?iS ^ (ST ^ It ^Cl^liii SUlgf < 5g W L 

[0 0 17] 

xsiicsBi£L/c^i$v3^>hii. B;iaiLf::^:t*(7)^a 

:5ia)lcSyra*MlrffS^4ISafflgrlc. ^nf-*;KRra 
LiSft;^fS]icff^idc$n/zKTSRMJT^(7)P^fi9^^ 
;8<l:. ±2BP^tS<D/||H(z|g(tb;K/zn*S<t. ccDHtKD 
l^/ilffiT'±!BSP^ffiiHi^;)|i:^4lS)f «)(iai3. Ri§:)^fa) 
l::?4 LiIft:^fS]li»M?4xfcKffiR5IIlJ}J(0nffl!lCg^3l 
<!:. ±IBP*9lS(;)n/§S(b±IB^tS(DP^ii®<i:(;)rBllctt}# 
±SBf^SI. ^m^^.^%\z^^th^^\z^h.'^ 
tLR/S:^|S)lzMyPBl*MliaailCD;K^'V K^ff^iSLfc 
-*ib*/-K^-> h(Dpft){P,1lcHi-roSI#?^t 

}Sa^i(7);t-c-;^t;{)^b^y . ctLb§'tc-;u^, ± 
2Br*?»ia)ct3n>fS^±|fi^fi(7)43,j;,xf4i:(7)tA3cft^i:^^^ 
L. cnbrS5*'OttJ^€;^ffilrJ4LiS3E-r'5-^»ffi 
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Coo 1 8] X. IS5j^;S2(CK«Lfc^av3-f 

(D^ttt. «raai5^siiic«[f«ja)rtm9iii$. -s«spn 
»itiiii<t(Dfyiic-e*i^?*i«a<irofE»ssici5(tfce 

[0 0 1 9] 

fin*), *^Bj(Dii^(-(i. i^ti0nsffliisc«'(cisit/r«- 

g < Lfc'>^i: < 1 1 1 *(;)SaJ^ . ±tE'PU <tt^m 
:^;iizci: y . m^l&oMm\z[^ti^iA^s<i:mf)<v^ 
[0020] vt-^x. ^i$v3-f>h^mtS3£}#ffleA< 

hlZcfc^ilf. ±ldifiSv3-f >hlz<^:yfciipjB6 
m-ib. ±ieWiIv3^>KJ«fi£-r^7f:~;KDiIS^ 
t) . ±imimiz^tmi:il^'^^U<tJii>tM^tzT- 



[00 2 1] 

[^B^c?)^lf60ff^S] 01 --61*. :$:^Bfl(7)||i6(7)f!^S 
cos-offif^:77>vi 2^. f^SS(r1t?i)(D^lit«ia 

13. 1 3^. 'ttl'eti^tiio ±IBntfil KDf^gffiO 
Id*. M::f*«:3 1 tP^^S 2 <t>bNbfiE^/\3^3 3 

c(Dn»ii 1 <t^5]/CMcs^aLrl^^o c(7)/n::^3 3(7)^ 
iaffi-c±ie&ntt«iiii 3. 1 3iz«fp]-r*sp»izii. 

ll-(7)f^tl«lJil 8. 2 0$I5ltrL^ 

^>o cixbiSF^tStfiiii 8. 2 0C7)3*». ^-(DP^tiSi 
5il 8li. ±!a/\^:$:tt:3 1 <0*PBlSBnfflffifziIJSflM 
LTL^So X. C(;)/\::f*tt:3 1 CD4'fyi9Pa>5t. ±!B 

m-(Drti8»iiii 8$ff^/SLfcfflj^i'cfcy tp^is«?y (la 

l(?)feJgSy) SB^I::. ±!Bl^lli3 2 Lrl^'^)o 
±SBm-a)rtlil»iii2 oli, c<;)i^tt3 2ons®icjfj 

;SLrt>*o ^-LT, ±IB*ntt«iJll 3, 1 3t±IB 
m-. m^<DP^n^m^ 8. 2 0<!:CDrflf::. -t^t-fna 
afi-ro<D$El!)l*2 1,21 $$Eljieai:ii6lt'5«IZck 
y. ±8Bnttl 1(7)rtffl!llZ±IB/N:^3 3^. IhHeSSIZ 

[0 0 2 2] ia^(7)«lJ(7)18^(Z(i. ±i$CD«(C. ±SBS 

~(DrtJi«iaIi 8$±!fi/\:;;$itt:3 1 (DnJSSlziimff^ 
j«'r4*icj:y. ca>m-(7)F*9ii»iai 8(7)itg$. ± 

IBf?qti3 2(DnjaS(Cff^/$L/^zm-(?3rt*t«l5l2 OCDit 
SJ:yt/h?< LTL^^o X. CCDfillcm-Of^glSWlil 

1 8 0iSg^m-c/)P^*iWiil2 ocDitScfcy < L 
fc^lifftx. ±SBS-c?)rt«l«i5t 1 8 t*tffi]-r*^ffll 

l\ 12 10)^(811) CD^ISSiili 3(DiSS^. P^fflil (gS) 

lOmi) (7)ntt«lii1 3(7)tE!i^y t/Jx$< LTl> 
MIC. C(Dn{H(DntS«liIl 3$JfJ^L/r. nisi 

fca^r&s. ±iBniiii i<;)rt*§ii(;)HSc*:y 

ill 8SL^nfi|CDntS«lill 3c;)It{i$yjN$ < Lf-$IC 

-tibm-cDp^lithili 8<tnffi«(7)n»««iili 3 
<t(7)Paiicisit4fei!)«:2 1 . 2i(Da^. ±um-0^^ 

ti«Lii2 otrtlllKDntllftiii 3 tCDPellCiSlt^KKif* 
2 1.2 1(7)?a^J:yt'>^*:< LXl^^o 
[002 3] X. ±SB/n::^*«: 3 1 O^iSSiJ^S® (I 
li. ccD/N^*(*3 i(z$»i^$}#@^-r^^c7)m:icD 
l5W:7^>vl7^. C<7)/\:?;*:«:3 1 t-»:frig(tr 
fcy. ca)iR-(;)©fTt:7^>v 1 7fc. ±lB^|^^$s^ 

ti>:^C)ti^:fi(D7.^ V K3 4 (DS^ggfJ ^ @S L T l> 



C6) 
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^•:/ K3 4a)5ifiP3 5*<±!Bnt4i lonms^^m^t 
3 ^(D^mm<J)o'^x\ ±tsig-(?)i^tswiji 1 8 ^ 
(Dm-(omtiVi^ 1 8 izj4i£-r sieKi» 21. 2 1 

CCDHDII 1 a)l^g{Si](-±!B/\^*ft:3 1 $}iAS^«!: 
±ffim-<Drttt«l3t 1 8i:±Krttt3 2^n«Lfc 

[0 0 2 4] X. ±SB/N::^*tt3 i(cntSLfci^tjt3 2 
A<a*lpIrt5gffllllc-r*H!l<(D^RSjJ:Lr. ±ffiS^n*i«l 
JIl 3. 1 3<!:±IBm~, m - COl^fiSiil 1 8. 2 0<t 

»{*2 1. 2 1lz<^#L/c^E^ajEfill:HS}#-r-<<. 

fS.Lfzm±i}nm3 siz^ ±i!bm3 9^m±Lxi^^o c 

i^fjt*^lcJ:yffl;^LTl^€)o cicDli^fih^liis 9ii. 
±IB«-*E»(*2 1 . 2 1lcjgIEft^E^fi"4-r^<. ± 
lfil^fS3 2 $-±!Bm7^;$:«:3 1 l::>y L rl6:^fa]n;^lc}f 
ELOO. •t<7)l^jgM^SJl$±IB^g±tH13|3 8lCf$^?-d- 

±iarttt3 2^»:^fa]n^i::|?ELTt^^:^^^(^ 
Lfcttffir't±IBft$EM(»2 1.21 l::aiE ^ir^E^f* 
^Ltz^i\Zt^<. ±IBih(Sr)ti3 9<t Lr, iS«i^^/? 

fflSL. ±iB«±n33l3 8(03|i|iSlf, fE?b<yffiSa-'y 
h c;)ffi/$§giJlt(7) Tt ;i t (;)B8ffi TriS9] If 5^ ^- ^ :&-r 

^±(5^tS3 9^iStRL, ±IB<S±lH)i«3 8IZ<$^$1J- 

«tor, CC?)±y)tt3 9^^±[H]3t3 SlCfigihfH 
(i\ ±s^^¥ELrl^^):^^fl?P8^LTt, ±!fil^tt3 2A< 

u:^i^mMm\zt*xih<(D^m±Lx. ±iB§eM<*2 

K 2 1 (ciS«>i^E^i*-^L^-S*lzffi}#-c^i>o 

[0 0 2 5] X. ±l^±^^ti3 9t:mf&r{>^^<D±l!b 
♦l^^;^><igg:^rfS]n^iz^l4L. ::co±i^»i3 9/»<±iB 
fSjJ:D3;S3 B i^T^mMAzmm-^ ^mt:m±t^ < . 
z0±i/)t^3 9(Dmm\z. PBiji4 oa)-gii^9BBLrt^ 
C(0PBljl4 Of*, ±tl^\'^:^i$3 Aa){^mu^Aizt& 

SB5^KX}$-r*S(Dt(Dr'feSc X, ffiifintli ^a) 



l^liffl5Bv-;b'J>y3 6^. ±!B^*tl 1 (7)f*35iSaJrt 
Sffii:ffiIIB(^*S3 2 (Drtiffig8H®ffii:a)ra1lzlijaj^^t:) 
#i/-;i.'j>^/4 3^. -tHi^tilftitr. BtiE«a(DlE 

»lft2K 2 1 $|S{lLfc2ra4 4(7)il5SBaPap^St^ 
[0 0 2 6] llz. ± SBm 3 1 (7)rtiSSBT\ ±tB 

rttt3 2 t±iB:^-*v4 2<7)nagfiut $n»LfcSP» 

4 1 <i: LTt^'?>o C(Dn»i4 1 (DF^SSICli. ^^-Ptt 
KSffM/»<R5IIl»^-C?*'58*a)Hffl!lC6^,=i8, 8^. ^ 

/iELriN^o X. ±tmn4 ^(Dm^iz^t. C0nti4 

1 <t ftlc^y X •v/\'ScD±!Blfav 3 K 1 b ^«|/«-r 

Aa)nfflBic8*a>rtffiiHS^3t7, 7$. ^*i^?+iR/g 

rtfflfl«g'&iJt7. 7i:±!B§nffiyC6^3t8. 8 ([:(7)Pb'5(c. 
c*ib#<S&ii7. sSlzHi-fo. ■&t+8^1(7)7^*-;^ 
4$. «^if9a);K^-v hi 0. lOrtlrft^LfcttSg 

(zii. X3^^^>ft4 5^l4^^^s)(csyff^;1lcLrl^-5o 
[0 0 2 7] X. ±iBrtti2 Aa)ngffl«sii 

8:$:CDPaJ4 6. 4 6 a(;)9*). 1 ^CDMSU 4 6 a (7)$* 
:^fS] (EK 5a)£:&:^[S]) lzS^i|@^-;4W46a ± 
iBl^«l2 ACDf4^fSjTj-;4L2Acfcy tS< (W46a < 
L2A) Lrl^4o ±IBHSiJ4 6 aa)|ft:^fa]i35iggiJ 

r-. ±ie&(^fflilf$^;l7, 7CDlS®7a, 7 a CDHft R 

(c^ib€-it®7 a. 7a(7)9^>> iiS;^fS)n:^lcS t 
^a-r^Sf^onJSR) ^y tiSS^[fijn:i?gp»i::. c 

C7)HS|14 6 aCOSJ:^fS) (01, 5tS:^f^) 43*IZfS] 

it(H]At'SlS:ai3 0. 3 o^i}^i$LrL^*o zomtm 

553 0. 3 Of*, ±IBf^J«2 A^ait;jDXfCj:yii-5SS 
l^if^fiE-rSo C(7)«>Ei:|gSU3 0. 3 0^Jf$ 

/«-rS$tZ^y±*BSa54 6 aCDiBTt;iW46a ±IB 
&*>-yh10, 1 0(D9-t,<7)'>/i< <t t Hl(7);K^.v 

h 1 o(DF]my5\^izM,^§:^^}iL)o (0 12) «^ y t 

S< {W46a <Ll0) LXl^^. m^li. -S^<D7\(^y 
h(7)RS:^fS]§^ 5l§PC07tf>r'V h(7)Rig:^fa3S? J: 
y t:*:^< LfciS^f::fi, ±IBSaJ4 6 a cO'ligvr;^W46 
a 'P^di< tt±t^-&(D7\-:^y h<DF]my5\^lzMi> 

[0 0 2 8] fS^. ±i$(7)«fI-gpcD7K^-y hcDR/a:^fa] 

±!Bfif#S9a)7K^'> n 0. iofC7K-;u4^ffl 
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#RB) ^aeB^coa/jNftjgcfcy tMic/jN* < ur. ±ib 

«-*^'Vh10, lOl^lz, ±K§;t^-;U4^tf AT'? 
4»l::rS£^gA<&So C(D:a. ±!2ft/-K^^:/ h i 0, 
1 ortlr±8fi7t<-;t'4^Hiro|*ALoo, ±!afSJ# 

c4xb5ticf*ALfc;P-;U4if«^-r*&7K'y'v hi 
o. 1 oa)RS:^Fifi]fi$ii. c*ibS"7f:-;u4(DR®:^ 

fS]ici:?)^i4$nigg(c-rK< ^ <-r*i£;>g;:)<fe'So 

g*i::»Af «;t:-;i.4 ^^^-TStK^-v h 1 ocoRS 
±se<te(D7K^'v h 1 0. iocD|$iz:^?< 
■r^>£*gl*?ii^o coiS^. ffl:*:(i±fBfi*lc}*A-r'5 
7K-;i/4$m#-r47K^*y h 1 oa)RS^fpJS$^/h* 
< LT. ^(OtK^^v h 1 0<tR)g:^iS]icK?y^3#7K^ 

VhlO. 1 Oi:(7)FBl(Ci?S^^&ttaj(7)*iTh;t^:^? 

[0029] ±i?E0«)S rtn 2 A ^ *§^>x^r't^lfiE■r 

-5(c^■r«^3Lr^T^f3o 5fcr. ±iBffi}#ss9cD*iD 
«(^:^fS]<!:±ffii^ti 2 Aco43'Dtt<7):^ifi]i: ^itft:^fPi<t 

□SBic, C(;)i^ti2 A^^4fS]^c^^^ gl2-3 

izTiktmz^ ±ifiS}$si9 0 1 ficDTtfy h 1 o mm 

:^fS)IZi:^Ji^Tt;4LioA^ ±a!L/cMSP4 6 aCDig^ 
;iW46a t:^?^d:7K^':/ h 1 Oo H^cDffilTli. T 
5ffiSPI::H¥iE^^?K^v h i Oo ) omUz. ±ie(|Ji^;4 
W46a LfclS|i4 6 a^. Jk^ySl^mW ^H^A 

L-Do. ±ffirtii2 A^±Ies^#S9<7)l*^^M^^^^iA■r 
^o ±SBlSiJ4 6 a ^±IBi OcT);^^'^ K i 0 
mzWXLtzmz\i. ±iep^tt2 A^ccD}fA^fS] (0 

c/>«ici??iS2 A^m#S9a)rtffl«iz}iA-rscgic. ±se 

WS|i4 6 a <tiIfi:^f3]SJ4fl5 (ia2-3(D±3S{lij) 

S1-SHfflJ4 6(7)5fe5£2il (^laSSO) ±Ififfi}#Si9 
[0 0 3 0] ±v^(DmzLX{f^ii2A$:mm9a>P^'& 

imz^^iziiXL^-DtzU^ii. :^t>T'. (a4(C7r-rHi 

l::. ±ISiaaS4 6 aj±sen^>'y h 1 0;b^b}4?£jbf o 

-eurg^ir. ±fei^fi2 A^±iesf#s9iz«L9o 
SSic^t^r. lasfz^Ff^ilc. c*ibi^lS2 At{S}f 

Sl9(t0c^^.L^f6^-a^1>^, :^WC7)ti^. ±KP^4 
6 a<7)ii@Tt;iw46a it. ±i^Ltzmz±U^m<D7f>V-J 
h 1 OCDR;i|^fa)lci:4S?^';4LiOcfcy t3S< Lri^ 

So co;^. ±iE@2-3iciFLfciasr% ±iej3»4 



6 a;!)<±SBHia)^^':; h 1 OrtlcJfAT t^i <)i5» 

[003 1] ISi, *ffj<0il^. ±aiCD«IIC1*(DHSS4 
6 aCDf4:^fS]fl3gglJ|c|SgB3 0. 3 0 ^ Lfc*(Cf* 

'atti<!:nti4 1(7)«iL^«^i:(D^4aBa^s;b<ifi^attsgA^br 
tii-otzm-^izit. ±SBisp4 6 aircfcyM^^ea^tL 

^7K-;U4;!)<. C(DHSB4 6 a(7))tfflllCi5ltfcrtfflJlC6^ 

ii7coiSfi«;!)^b±IBeg^J3 offiiiizn*x«)asts^$*i 
So liL. ca)»Jiii^T't. ssya)MfiP4 6. 4 6ic 

c):yay(D7K-;i.4[cij):^$aa-C#So iSoX. ±12 
PgiJ4 6 a(7)*4:^[S)i^iggpiZ±IBSfflJ3 0. 3 0^}f^fS 

S»li4*LNo ;^#<fv3-f> hft^j^-^L^c^^. ±85 
^iSv3-<>h;b<;^?/d:h^u^(0e3^^T?S5»l*. - 
HftM-Cli^U^o '^^X. X??i:v3>r>hft^W-^Lfc 

[0 0 3 2] X. *fflJ(Dli^. B5aiLfc/\:^3 3^«filc 

f S/N:^*f*3 1 tt, fflliiiiae (a) - (d) izTT^t 

tticLTSigf s»A<T'#4o 5fer. 06 (a) omi 

iZTjkt^U. S 5 3 C-S 5 5 Cffl^(D@5mSSSiC0i$tt 

m«4 7^isa4^s?ic«]RLr. i^iia (a) (D:^miz 

^■rfll?i:SR®tt(0ffi»DXift*t4 8$i#So :;»i^T, c 

jjDx*W4 8<7)$4:^[S]43PBigp^S{i:^fa]n^(cK£ij^F-y- 
mm (b) icffi:fcLrji^-rt$<*:. f-^'Wg/om-* 
ra*«4 9<t-r4o :j>jt>'c. cos-c(3rBi*<3f4 9fca 

ig^iax^jSSL. 1^10 (c) ic^FfU^fS-tt^ra^Rtts o 

ir-rSo C(7)|$lzm-ct3rBim*^4 9(z®i§^)DX^)S6L/r 

iSS. -co||-«Pa1S«4 9(7)t4:*|S)43raSiJTrltg:^fa) 

n^rirlKtbLfr^(D-S|JA<. ±IB|gXc*iPBlS*?5 0a)- 

rtS<HaJ^l::±IB/N::^*<*3 i co^JgaicBaar soasj 
(offiBSff^ttA^ p]i:< c(7)mxct3PBimi^5oo*PBisiJn 

\z^ ±im-^ri\m^5 0{zmmux^ii^L. mm 

(d) lZ7rsti$UmE.^PAm» 5 1 if So ccD^ig/iD 
XIZj:y. ±IB^ = *Pfl*«5 1(7)it!idgg» (ia6a):&3g 

siJ) mm^ma. amm^ti^o ^ 

(7)*. ±iBmH4^rB^^i^ 5 ^\zmm^mt^^z^i)^ 
^mz!i!,muB^f:^x. mi'X'£,mumm\zMmim 

?Ati, iStt±lf?)!g-r*T. ±!B/n:^*(*3 1 

^SfiE^-y-Se fsi. ^2v3>r>h(7)n(Mfs^;S8. e 

^tS§B4"ffiiif±±(f(0g^<t L. WS, tSf±±lf^!7<^ 
t>Ul^}X^Xizti>9t^^X&i>. 

[0 0 3 3] ±iaa)»iciifiE-rs*ftia)Wiiv3-i'> h 
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tHi^am 1 0 



1 1 lc^Lfcfi£*tiigCDa#J: y t'l^i 
oT. -ta)»fc'l+. ±!B#7K-;i,4. 4<D 



4ron}*n(Dits. 3£i;(c±ia«»<Dnffl!i«^«8. s 
ffi^iua, 8^n»nfl)iig*/jN^F< Ltzi^. ma^n 

[0 0 3 4] *«wa)ifai;3-f > h-Mgismffl 
hnm^izit, ±arofliic:&;H-;u4, 4© 

izm\ ±ufim9izjimti^^^'r-j HO, 10 

SBS}#S5 9 0)(|9Sffli|i-±fertifi2 A^ja,i^iitf>i). s 

ic. *IE?S(7)ta^lcl±. BfIiiELfc?#rw1¥9- 1 7 7 8 1, 
O#'A^#BlCieK?+l/cS£35ffiit05«lC, <Sf$S9ro-SP 

b$/J>S<bLT. Cro^Jfva^-v h 1 b(Dniii4 1 t 
mtfiXJ#fflfeA<y$fiS^--v f-Jt8fiE-r'5/\^:*:»:3 1 

[O03 5] X, l2l*roffi)cD»(c. ±!eS-nffl!lfiS^;i 

8 . 8 0^*815^ BdiBSnroi^itieia 2 0 rowsffiji-E 

ltT'^f<Jfi:^(^^-;4t'h$ < LT. I^S±ff-a)'m ■ e 
fi<b^J:y*3ai::E)*i-i), ZOWji^mnmi&it. IeA< 

y«isa.--v H*»:^«fi6-r6m-rort»stta2 oj. 
±iB&^fiij(s^'3i8. 8j:yt*sizii-ar«)^»-r. ± 

ro^f/<f*<5iJ<D}aigr'li. ±IB/H-;i,4. 4(D8li^6iiA^ 
'i7ii)u±uigf'\bLr. •E-a)«-+:-;i.4. 4 0tim^'h 

$ < L. ±Se»E/i<y*fiSa--:; < "C 

(0 0 3 6] MIC. m^^omom^izit. mi^ttz^ 

iz. ntBiiro|Ei!)(*5i)^WfiE-r4*lc»l«:2 1 . 2 1 rot* 
■y^RilS^'h? <-r^*l:J:y. 1<D>l.#8iJro 
Hg^'J^? < r*^ -fLT. C(7)>||Sl 1(Dn¥S?0) 
Jl-g^/hJ < Lfz'Atm. /n:?*»:3 1 (^jnSSIzlSlt 
fc|g-0)ISlW77>v1 7lcSISLfc«aroX^i v K3 

4rof y^RiHfj/ixj<T-#4. ffior. ±ffi/\:?* 



{^3 ^(n$Ay5^^^}ii^xt<ti9i^<. ±SBx^i-;;K 
3 4jx^@s-r€)±ffim-cDis<rf77>vi 7a)ji.s 

[003 7] iSl. ±a;(D«IIZ, nffljOlcBlWyiJ^lifiJ-r 
^>&»eSI)<*2 1 . 2 1 <0e->^RiSg$Wffli|(D|El!i«:9| 

^flifit-rss-eisftz 1 , 2 1 a)e-v?Riig<i:y 
<nHWi»ms^^izmt>i^mitmm<DKv>m>mi)izj!a 

rT^-/<c5^fi6ffl-r-5>lEA<yttS3.n.y 

[0 0 3 8] Jfti:. 071*, :*:|EB^(0|liga)«5Sro|g 2 
<DmU4 6a. 4 6 a(Dtt:^fS)SJ|gg|Jtr, Kgi!3 0, 3 

o^^f^fiELrL^•5o c:*t(-.i:y. iejr(D^§iJ4 e a, 4 

6 afl)tt;^|S](zS-5i|S^;4W46a ffttSf 9lcffJ)$L 
fc^TK^ v h 1 0. 10 (01 ~5) (Dv*,a)'JfU<t 
1 1 ilroTK-y-v K 1 0(OP]myjf^\zMi^t^-^}iL 
10 (01 2) J:y t3®< (W46a <Lio) LTL^S. * 
ffiJOii^. ±IB«8S|53 0. 3 01*. J8T<D))!S54 6 a . 

4 6 a<Dl4:^lS]i^^igs^5l^^^^fi)tLrL^i.4^, ctib^ssu 

30. 3 0 5. tJ3i|J!iDIfcJ:y»Jfi£-r4¥t1??.5. Z 

(Dmzm&t^^^mnm^tzit. ±!e/iSfl4 6a. 4 6 

a<7)<5ItiSt±SBHla);K^-y h 1 OlzJiAT't-SJ^. 

±!eff 9 i-i>}giwic±fe(*)ti 2 B 5fflii^at;ff HO) 

[0 0 3 9] fJi. *tfi)roig6. ±ie^r(7)lSP4 6 a. 
4 6 aa)tt^|S)(cSS«-+;4W46a*'I*$< L/i4!i. ± 
ieWtl2 BCDnSSIUi5/ilcLf;^T(7)(^«lfi^^,l7. 7 

7. 7CD^$5g< Lfr^J', ^iSv3-f> hWi^gva 
'f>hflA</)>$</j:S*tigS$+i|,, cro^iS 

□;si«a!<tA<T;$-r*esrov3-<> hftat. §,t:-;u 
4 (01) *<. ±iertflin$^ii 7 . 7 tnisici&if 8. 

8 (01) t(n'ptji< tt-y5a>m^mfi'^nhi^.(n 

«*:yjfeS$*iS, ±ISv3-<> hfti3A<±iev 

3-f >hfta,fcy t*#L> (^<ff) ig^irii. ±iBv 



(9) 
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mi. 7t9\-mm-^MS. 6t<D'ptj:< ti,-l50)m^ 
> hftj8A<±8Bv3'r> hftaJ:y t,*#t^ (^<o) 

[0 0 4 0] Hisii, *iee303liSa)»$SlcDm3 
6 a(Dtt^(Siia5«wicSfiP3 o$fe«LTUfcroicW 

L. crosses 0^, JRaJ4 6b(7)fft 

8S3 0li. ±IBSISS4 6 brott^lfijffi^asroa^. CO 

Jag|54 6 bCDS$^:4 (Ca)iaJ4 6 
rtlfiC^#<=i7<D)S®7 a A>f>, Ca)BISP4 6 bOJitSSB 
T-&S(*9*ffl2CronS®2 a trOlS^lSllCS'S^- 

*CI<D«^. ±!5S9»3 0^±!BMg|54 6 b(7)S? 

[004 1] Bn%. S|j$v3-r>KDva-r:/hflA<fi 

:^tt^fy, croHiSva-rv h^fflfi£"r-S)«-'K-^i'4 
A<> ia8<0i5S¥®r±l:Ea$tii)i8&> C*tt)=&+: 

rtfli«6#i«7rost;Si^g|i» (lSli4 6, 4 6 ba)a$ 

*tiSL^Si!» (1SS4 6. 4 6 bO)S$^;iA<gt:*:^ 

±I2)aS|54 6. 4 6 bA^blESS^roga^Sltl). - 

zrot$'ilE»):»3a)fe^^. ±!e#HSi!4 6, 46b 

(DftJgSPI*. ±ieS;H-/U4A^bRJS:^lS]l;|Sl< 
Sit. |Bi:^ia)ic5lt43E»$-r4. z<7)«4-RflS:^isii- 

id^rofsiiB*. ±ies;r:-;u4A^b±iesi3S54 6. 4 

li. C4xbSPSi54 6. 4 6 b(DS^^-;4J!)<at:*tt» 
[004 2] CroSSli, IDQI-iit-rtflC. |5)i2l (a) 

(z*-rH8B4 6. 4 6 broB$^-;iA<:^^t^SP«' (B? 

•+;4hi ) (Dftis^t. |3)@ (b) (CiF-riaJ4 6, 4 

6 bcDg$i■;^A</^^t^g^l^^ (iii$^-;ih2 . liuhi 

<h2 ) roStSSSBil-. ±S^tC-i^4A^bl^l:*^ $(0 



2 ) J:y t:fct< (F • hi >F • h2 ) JSy. -tix-? 
*i|5liaicffi^T-*-r«ll-. ±iea ^i^SS^^ro 
R®:^iS)ici:i,^ttSnjl5i a):^A<. ±S5ii;^F 
/^^l^gp^^«RS:^(SJl~s^.?it^iE^f^a(S2 J:y=t;<* 

< ((Si >«S2 ) 'i'SAT-fe'S. an^. ±E!B5$^;*A< 
lrS«)?i14^»JJIA<l|LLMi^lcli, ±!HS?^-;iA<:*: 

[0043] tC^>-C?. ±f5l|i$V3'r>hC0ilfEB^ 

{z. ca)ll2v3'r>K7)v3'r> hflA<:*:t<'Efy. 

-f >h$fltfiE-r-&*Jt?-;U4 (HI) A<±EHaS4 6b 
COaSSPlrSJfiE Lfc±8Hfftg|! 3 o (D^Wzfk y ±lf fcii^ 

icii. ffriei^i«ci^,it 7 4±!B'&^>-;u 4 

WRA<±iefStSB3 0(D4S»SB5^-Ci4«I*i. c*ib#;H- 
;i'4a)lE»iffii-Rimi7vQ-KA<in*5-5o c:*ib*Jt? 
-;U4(»|El!)®lcccDl$''d:x-v va— KA^llD+^St. C 
tib*;H-;i/40$EA<yjS*i.*^A<SL<«T-r*. 
L, Ctf)l|^fc, ±IB*7|?-^l,4(D|c»ffii:±ffiS:»3 
OflJJIStStromttE^'h? < r-t*tli, ±!£x-vv;p- 
KI~^i)lEA<yjS*lj^^5ro«T$tin^4*A<-C't*. C 

;H-;u4«)eA<y«*i**a)<5T£}q]^i)'<<, ziii^ 
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